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Description 

1 . Field of the invention 

The present invention relates to bone screws and s 
plates used for internal fixation of bone fractures, which 
are produced from a resorbable polymer and/or resorb- 
able polymer-resorbable glass/ceramic composite 
which is finally resorbed and/or incorporated in the tis- 
sues. 10 

Bone fractures are usually reduced using tempo- 
rary internal and/or external fixation devices such as 
screws, plates, wires and external fixators. 

2. Description of the Prior Art 15 

Commonly used osteosynthesis devices are pro- 
duced from metals, mainly from medical grade stainless 
steel, pure titanium or titanium alloys. 

Metallic implants used successfully for fracture 20 
reduction also have certain disadvantages. They show 
large differences in Young's modulus as compared with 
moduli of bones, frequently undergo in vivo corrosion, 
and have to be removed after the bone fracture is 
healed. 

To avoid these problems, numerous efforts have 
been undertaken to develop internal fixation devices 
which do not have to be removed from the implantation 
site, do not corrode, have Young's moduli close to those 
of the bone, transfer increasing load to the bone, and 
yet assure adequate fixation of bony fragments. Materi- 
als which are considered as candidates for such 
implants are bioresorbable polymers and eventually 
resorbable polymers reinforced with resorbable glasses 
and/or ceramics. 

The use of resorbable polymers for construction of 
internal fixation devices is the subject of numerous pub- 
lications, e.g.: 

Kulkarni RK, Pani KC, et al (1969), Polylactic acid 
for surgical implants, Arch Surg 93, 839; 
Cutright DE, Hunsuck EE, et al (1971), Fracture 
reduction using a biodegradable material, polylactic 
acid, J Oral Surg 29, 393; 

VertM, Chabot F, etal (1981). Bioresorbable plastic 
materials for bone surgery, in Macromolecular Bio- 
materials, CRC Press. Boca Raton, 119; 
Tunc R (1990) Absorbable bone plate. US Patent 
No. 4,905,680, March 6. 1990; 
Matsusue Y Yamamuro T, et al (1991), Biodegrad- 
able screw fixation of rabbit tibia proximal osteoto- 
mies, J Appl Biomat2,1; 

One publication of Leenslag JW, Pennings AJ. et al 
(1987), Plates and screws for internal fracture fixa- 
tion, Biomaterials 8, 70. discloses an absorbable 
bone screw comprising a threaded shaft portion for 
insertion into bone, and a head portion for rigid con- 
nection in the screw hole of a bone plate, said head 
portion being at least partly conical tapering 



towards said shaft portion. 

The main drawbacks of resorbable polymeric 
screws and plates developed at present are their rela- 
tively poor mechanical properties, and frequently, early 
loss of stability of fracture fixation. The latter is mainly 
observed with implants which are produced using meth- 
ods which lead to at least partial orientation of a poly- 
mer. This seems to be due to loosening of the contact 
between the screw head and the plate hole, resulting 
from nonuniform swelling of the fixation elements in the 
body fluids, and the premature erosion of the screw 
thread, which in the majority of designs is a copy of the 
metallic screw thread. 

Attempts have been made to protect against loos- 
ening of the contact between the screw head and the 
plate hole by welding both elements together. This tech- 
nique is not an optimal one, however, as it changes the 
structure of a polymer in the heated zone, leading to 
thermal degradation of a polymer in the heat exposed 
area, and consequently, to a premature in vivo degrada- 
tion of the welded area. It may also cause tissue necro- 
sis due to the action of heat generated upon welding. 

3. Summary of the Invention 

The present invention provides a resorbable bone 
screw as defined in Claim 1 and a bone plate system as 
defined in dependent Claim 10 which allows the avoid- 
ance of the premature loosening of stability of the frac- 
ture fixation. 

The contacting surfaces of the screw head and the 
plate hole are designed in such a way that after expos- 
ing the implants to the body fluids, the self-locking of the 
screw head in the plate hole is further enhanced. 

This property has been achieved by constructing 
the screw head with a three-dimensionally structured, 
e.g. corrugated or serrated outer surface contacting the 
similarly structured surface of the plate hole. 

Preferably the three-dimensional structure consists 
of at least two corrugations or serrations running around 
the outer surface of the head portion. The corrugated 
and/or serrated surface can have a symmetric and/or an 
asymmetric arrangement of corrugations/serrations. 
The angle between two consecutive corrugations/serra- 
tions should be in the range of 5° to 175°, and preferably 
30° to 130°. The head portion of the bone screw accord- 
ing to the invention is preferably of conical or convex 
shape matching appropriate screw holes in the bone 
plate having a conical or concave shape, whereby the 
diameter of the screw hole is diminishing towards to 
bone contacting face of the plate. 

Corrugations can run straight along the head, they 
can be of symmetrical, asymmetrical or spiral shape or 
they can combine these features. 

The outer surface of the screw head can either be 
covered fully with corrugations or can be only partially 
covered by it. e.g. only in the upper, enlarged part of the 
screw head. 
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The dimensions of the corrugations/serrations will 
depend on the overall dimensions of the screw/plate 
system, but in general they will incise 1 to 50 % of the 
screw head and preferably 5 to 10% of the screw head. 
The crest of the corrugations/serrations will be equal 5 
and/or 1 to 20 % thinner and preferably 5 to 10 % thin- 
ner than the crest of the screw head. 

A suitable bone plate to be used together with the 
bone screw according to the invention may be made of 
the same or a similar resorbable polymer and/or resorb- 10 
able polymer-resorbable glass/ceramic composite as 
the bone screw. The inner surface of the screw holes is 
provided with a three-dimensional structure corre- 
sponding to the three-dimensional structure on the 
outer surface of the head portion of the bone screw so is 
that self-locking of the two three-dimensional structures 
(screw head/plate hole) occurs. 

In a preferred embodiment of the bone plate it is 
provided with a continuous reinforcing bar portion run- 
ning along the axis of the bone plate and accommodat- 20 
ing the screw holes. The reinforcing bar portion is 
located at the upper part of the bone plate and has a 
height profile which diminishes from the lateral plate 
edges towards the center where the screw holes are 
located. By means of this design the overall stiffness of 25 
the bone plate is increased at the same time saving a 
considerable amount of material (in the lateral edge 
region of the bone plate). The bone plate with its rein- 
forcing bar portion can be manufacture from one single 
piece of material or alternatively from two pieces one 30 
inferior plate component (with a rectangular profile) and 
a superior reinforcing bar component (with a trapezoid 
profile). 

The thickness of the bone plate as measured 
across the reinforcing bar portion is preferably at least 35 
1.1 to 2.0 times bigger than the thickness of the plate 
measured at the side edges of the plate, and most pref- 
erably 1 .2 to 1.5 times thicker than the side edges of the 
plate. 

In a further preferred embodiment of the bone plate <o 
its lower bone-contacting surface is at least partially 
provided with a three-dimensional structure, consisting 
e.g. of surface irregularities in the form of conical micro- 
craters or pyramids. These when in contact with bone, 
will diminish the negative effect of the plate on the blood <s 
supply to the bone area under the plate. The three- 
dimensional structure at the bone-contacting surface of 
the plate may alternatively consist of undercuts, which 
preferably run parallel to its longitudinal axis. 

The bone screw and plate of the present invention so 
is fabricated from a resorbable polymer which can be 
processed into implants using injection-moulding, com- 
pression-moulding, extrusion and other techniques 
used for polymers processing. For certain applications 
the gel-processing will be preferable to melt-processing 55 
as it does not cause polymer degradation. 

The dimensions of the screw and plate will depend 
on the areas of application (maxillofacial/small frag- 
ments/long bone/tendon surgery) and in general, are 



similar to those of existing metallic devices. 

When used in situations allowing accommodation 
larger implants, the implants of the invention will have 
dimension larger than conventional ones to compen- 
sate for differences in mechanical properties between 
metals and polymers. 

The number of the corrugated/serrated screw holes 
in the plate is similar to that of metallic implants, 
although it may be necessary to increase the number of 
holes when the implant is used in the areas of increased 
load. 

Implants of the invention are preferably produced 
from oriented or at least partially oriented resorbable 
polymers, which means that they will have a fibrillated 
structure, at least in the surface (skin) layer formed 
upon processing. 

In a preferred embodiment of the invention the crest 
of the bone screw thread has 0.11 to 1.00 mm thick- 
ness, and preferably 0.12 to 0.50 mm thickness which is 
at least 0.01 to 5.00 times thicker than the crest of 
metallic cancel lous/cortex bone screws, or standard 
metallic screws with metric (ISO) or English (ANSI) 
thread, and preferably 0.5 to 1 .0 times thicker than the 
crest of such screws. 

The use of a thread thickness typical for metallic screws 
in the resorbable screws, would result in premature ero- 
sion of the crests, and thus the loss of stability of bone 
fracture fixation. 

The implants of the invention can be used in typical 
situations when bone screws and plates are used, but 
they can also be used for attachment of tendon to the 
bone in the case of tendon fracture (e.g. disrupted ten- 
don of the rotator cuffs). 

Typical resorbable polymers suitable for fabrication 
of the devices of the invention are listed in Table I. It 
should be stressed, however, that the table lists only 
commercially available polymers and is far from being 
complete. 

TABLE I 

Typical examples of resorbable materials for construct- 
ing the devices of the invention: 

Polyhydroxyacids, e.g. poly(L-lactide, poly(D-lac- 
tide), poly(UD-lactide), poly (L/DL-lactide), polyglycol- 
ide. copolymers of lactide and glycolide of various 
compositions, copolymers of said lactides and/or glycol- 
ide with other polyesters, copolymers of glycolide and 
trimethylene carbonate, polyhydroxybutyrate, polyhy- 
droxyvalerate, copolymers of hydroxybutyrate and 
hydroxyvalerate of various compositions, polyorthoe- 
sters, polyanhydrides, polydioxanone, polydioxanedi- 
ones, polyesteramides, polymalic acid, polyesters of 
diols and oxalic and/or succinic acids, polyaminoacids, 
copolymers of amino acids and glutamic acid, polya- 
mides, polycaprolactone. polycarbonates. 

Preferred degradable polymers (homopoly- 
mers/copolymers) are polylactides. polyglycolide, poly- 
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dioxanone, poly/glycolide-co-trimethylene carbonate), 
poly(lactide-co-glycolide), and polyesteramides. 

Molecular weight of resorbable polymers to be used 
for fabrication of devices of the invention should be in 
the range of 50.000 to 1 .000.000 and preferably in the s 
range of 120.000 to 600.000 (viscosity-average molecu- 
lar weight) as calculated from the following formula: 

h] = 5.45x10' 4 M v 073 

w 

These polymers can also be used with admixture of 
small amounts of tricalcium phosphate and/or hydroxya- 
patite, added to a polymer before processing. 

4. Brief Description of the Drawings is 

The various features of novelty which characterize 
the invention are pointed out with particularity in the 
claims annexed to and forming part of this disclosure. 
For the better understanding of the invention, its operat- 20 
ing advantages and specific objects attained by its use, 
reference should be had to the accompanying drawings, 
examples and descriptive matter in which are illustrated 
and described preferred embodiments of the invention. 

In the drawings, & 

FIG. 1a is a side view of one of the embodiments of 
the bone screw of the present invention; 

FIG. 1b is a partial side view of the head portion of 30 
the screw according to FIG. 1a; 

FIG. 1c is a side view of a modified head portion of 
the bone screw of the present invention; 

35 

FIG. 2 is a perspective view of the bone plate with 
corrugated/serrated screw holes and reinforcing 
bar. 

FIG. 3 is an enlarged partial view of a corru- 40 
gated/serrated screw hole of the bone plate accord- 
ing to Fig. 2; 

FIG. 4a is a cross-sectional view of the bone screw 
according to FIG. 1 fitting the bone plate according 45 
to Fig. 2; 

Fig. 4b is a partial top view of the screw/bone-plate 
system according to Fig. 4a; 

50 

FIG. 5a is longitudinal section through a modified 
screw/bone plate system according to FIG. 4 with a 
three-dimensionally structured undersurface; 

FIG. 5b is an enlarged detailed perspective view of ss 
the three-dimensional irregularities located at the 
undersurface of the bone plate according to FIG. 
5a; and 
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Fig. 6 is a side view of another embodiment of the 
bone screw of the present invention; 

5. Description of the Preferred Embodiments 

The bone screw according to the invention and the 
corresponding bone plate are now further described by 
having reference to the drawings: 

As shown in Fig. 1a the absorbable bone screw 10 
according to the invention basically comprises a 
threaded shaft portion 1 with a pointed end 2 for inser- 
tion into bone and a head portion 3 for rigid connection 
in the screw hole of a bone plate. The diameter of the 
head portion 3 increases over the full length of the head 
portion 3 in the direction opposite to said shaft portion 1 
such as to form a frustum of a cone. The outer surface 
of the head portion 3 is provided over its full circumfer- 
ence with a three-dimensional structure 4 forming a 
symmetric, corrugated surface. The elevations and 
depressions of the corrugations are running from the 
top of the head portion 3 (having a larger diameter of 
approximately 5 mm) to the lower part of the head por- 
tion 3 (having a smaller diameter of approximately 3 
mm). 

Figs. 1b and 1c are representing modifications of 
the three-dimensional structure 4 of the outer surface of 
the head portion 3 (Fig. 1b: asymmetric, corrugated sur- 
face/ Fig. 1c: spiral-shaped, corrugated surface). The 
thread 5 of the shaft portion 3 is provided with crests 6 
having 0.2 mm thickness. 

The corresponding bone plate 20 to be used with 
the bone screw 10 is shown in Fig. 2. It has a length of 
approximately 50 mm and a width of 7 mm. Its profile 1 1 
is approximately rectangular in its inferior part (bone 
contacting side) and approximately trapezoidal in its 
superior part. Along its longitudinal axis 12 a plurality of 
screw holes 13 are located for receiving absorbable 
bone screws 10. The screw holes 13 have the shape of 
a frustum of a cone in order to match the correspond- 
ingly shaped head portion 3 of the bone screws 10 to be 
inserted therein. The larger diameter of the screw hole 

1 3 of approximately 5 mm is located at the upper side of 
the bone plate 20 and the smaller diameter of the screw 
hole 13 of approximately 3 mm is located at the lower 
(bone-contacting) side of the bone plate 20. The resorb- 
able plate 20 has a reinforcing bar portion 1 5 running 
longitudinally along the plate 20 and accommodating 
the screws holes 13. The thickness of the plate 20 as 
measured across the reinforcing bar portion 1 5 is 5 mm 
and the thickness of the plate 20 measured at the side 
edges of the plate 20 is 3 mm. 

As shown in Fig. 3 the inner surface of the screw 
holes 13 is provided with a three-dimensional structure 

14 corresponding to the three-dimensional structure 4 
on the outer surface of the head portion 3 of the bone 
screws 10, so that self-locking of said two three-dimen- 
sional structures 4 and 14 occurs upon insertion of the 
bone screw 10 into the screw hole 13. 

Fig. 4 shows in detail how the conical head portion 3 of 
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the bone screw 1 0 fits into the screw hole 1 3 of the bone 
plate 20 and interlocks with it in the interlocking zone 
16. In order to facilitate insertion of the bone screw 10 a 
hexa-hole 17 is provided in the head portion 3. 

In a preferred embodiment of the invention • repre- 
sented in Figs. 5a and 5b - the lower surface 22 of the 
bone plate 20 is provided with a regular three-dimen- 
sional structure 21 consisting of conical elements 23 or 
pyramidal elements 24 designed to decrease the con- 
tact area between the plate 20 and the bone. The lower 
surface 22 of the bone plate 20 may be further provided 
with undercuts (not represented in the figure), prefera- 
bly running parallel to its longitudinal axis. 

In a further preferred embodiment of the invention - 
represented in Fig. 6 - the outer surface of the conical 
head portion 3 of the bone screw 10 is provided only in 
its upper part with a three-dimensional structure 4 in the 
form of corrugations running around the full circumfer- 
ence of the head portion 3. 

Claims 

1. An absorbable bone screw (10) comprising a 
threaded shaft portion (1) for insertion into bone 
and a head portion (3) for rigid connection in the 
screw hole of a bone plate, said head portion (3) 
being at least partly conical tapering towards said 
shaft portion (1) 

characterized in that 

the outer surface of the conical part of said head 
portion (3) is provided with a three-dimensional 
structure (4). 

2. An absorbable bone screw (10) according to claim 
1 f characterized in that the thread (5) of said shaft 
portion (1) is provided with crests (6) having a thick- 
ness in the range of 0.1 1 to 1 .00 mm, preferably in 
the range of 0.12 to 0.50 mm. 

3. An absorbable bone screw (10) according to claim 
1 or 2, characterized in that said three-dimensional 
structure (4) is running essentially parallel to the 
axis of said screw (10). 

4. An absorbable bone screw (10) according to claim 
1 or 2, characterized in that said head portion (3) is 
convex. 

5. An absorbable bone screw (1 0) according to one of 
the claims 1 - 4, characterized in that said three- 
dimensional structure (4) consists of corrugations 
or serrations running around said outer surface of 
said head portion (3). 

6. An absorbable bone screw (1 0) according to one of 
the claims 1 - 5. characterized in that said three- 
dimensional structure (4) is limited to the upper part 
of said outer surface of said head portion (3). 



7. An absorbable bone screw (10) according to one of 
the claims 1 - 6, characterized in that it comprises at 
least two corrugations or serrations. 

5 8. An absorbable bone screw (10) according to one of 
the claims 1 - 7, characterized in that it is produced 
from oriented or at least partially oriented resorba- 
ble polymers. 

w 9. An absorbable bone screw (10) according to claim 
8, characterized in that at least the surface layer of 
said bone screw (10) has afibrillated structure. 

10. Combination of an absorbable bone screw (10) 
15 according to on of the claims 1 - 9 with an absorba- 
ble bone plate (20), 
characterized in that 

said absorbable bone plate (20) has an upper sur- 
face, a lower surface (22) for contacting bone, a lon- 
20 gitudinal axis (12) and a plurality of screw holes 
(13) located along said axis (12) for receiving each 
an absorbable bone screw (10), and 
that the inner surface of said screw holes (13) is 
provided with a three-dimensional structure (14) 
25 corresponding to said three-dimensional structure 
(4) on said outer surface of said head portion (3) of 
said bone screw (10) so that interlocking can take 
place in the interlocking zone (16). 

30 11. Combination according to claim 10, characterized 
in that said absorbable bone plate (20) comprises 
at least one reinforcing bar portion (15) running 
along said axis (12) and accommodating the screw 
holes (13). 

35 

12. Combination according to claim 10 or 11, charac- 
terized in that said lower surface (22) of said bone 
plate (20) is at least partially provided with a three- 
dimensional structure (21). 

40 

13. Combination according to claim 12, characterized 
in that said three-dimensional structure (21) com- 
prises conical elements (23) or pyramidal elements 
(24) designed to decrease the contact area 

45 between said plate (20) and the bone. 

14. Combination according to one of the claims 10 - 13, 
characterized in that said lower surface (22) of said 
bone plate (20) is provided with undercuts, which 

so preferably run parallel to said longitudinal axis (12). 

15. Combination according to one of the claims 10-14, 
in particular for internal fixation of bone fractures 
and for tendon-to-bone attachment, 

55 characterized in that 

said three-dimensional structures (14,4) of said 
screw holes (13) and of said bone screws (10) are 
matched to provide self-locking of said three- 
dimensional structures (14,4) in their interlocking 
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zone (16). 
Patentanspruche 

1. Absorbierbare Knochenschraube (10), die einen 5 
gewindeten Schaftteil (1) zur Einfuhrung in den 
Knochen und einen Kopfteil (3) zur starren Befesti- 
gung in der Schraubbohrung einer Knochenplatte 
umfaBt, wobei dieser Kopfteil (3) zumindest teil- 
weise zu diesem Schaftteil (1) hin kegelfOrmig ver- w 
jungt ist, 

dadurch gekennzeichnet, daB 
die Auftenfiache des kegelfdrmigen Teils dieses 
Kopfteils (3) eine dreidimensionale Struktur (4) auf- 
weist. '5 

2. Absorbierbare Knochenschraube (10) gemaB 
Anspruch 1 , dadurch gekennzeichnet, daB die Win- 
dung (5) dieses Schaftteils (1) Spitzen (6) mit einer 
Dicke zwischen 0,11 und 1,00 mm und vorzugs- 20 
weise zwischen 0,12 und 0,50 mm aufweist. 

3. Absorbierbare Knochenschraube (10) gemaB 
Anspruch 1 oder 2, dadurch gekennzeichnet, daB 
diese dreidimensionale Struktur (4) im wesentli- 25 
chen parallel zur Achse dieser Schraube (10) ver- 
lauft. 

4. Absorbierbare Knochenschraube (10) gemaB 
Anspruch 1 oder 2, dadurch gekennzeichnet, daB 30 
dieser Kopfteil (3) konvexfOrmig ist. 

5. Absorbierbare Knochenschraube (10) gemaB 
einem der Anspruche 1 bis 4, dadurch gekenn- 
zeichnet, daB die dreidimensionale Struktur (4) aus 35 
Wellungen oder Zahnungen besteht, die urn die 
AuBenfiachedes Kopfteils (3) verlaufen. 

6. Absorbierbare Knochenschraube (10) gemaB 
einem der Anspriiche 1 bis 5, dadurch gekenn- <o 
zeichnet, daB die dreidimensionale Struktur (4) auf 
den oberen Teil der AuBenfiache des Kopfteils (3) 
begrenzt ist. 

7. Absorbierbare Knochenschraube (10) gemaB 45 
einem der Anspriiche 1 bis 6, dadurch gekenn- 
zeichnet, daB sie zumindest zwei Wellungen oder 
Zahnungen umfaBt. 

8. Absorbierbare Knochenschraube (10) gemaB so 
einem der Anspriiche 1 bis 7, dadurch gekenn- 
zeichnet, daB sie aus ausgerichteten oder zumin- 
dest teilweise ausgerichteten resorbierbaren 
Polymeren besteht. 

55 

9. Absorbierbare Knochenschraube (10), gemaB 
Anspruch 8. dadurch gekennzeichnet, daB zumin- 
dest die Oberschicht der Knochenschraube (10) 
eine f ibrillierte Struktur aufweist. 



10 

10. Kombination aus einer absorbierbaren Knochen- 
schraube (10) gemaB einem der Anspruche 1 bis 9 
und einer absorbierbaren Knochenplatte (20), 
dadurch gekennzeichnet, daB 

diese absorbierbare Knochenplatte (20) eine obere 
Fiache, eine untere Knochenkontaktfiache (22), 
eine Langsachse (12) und mehrere Schraubboh- 
rungen (13) aufweist, die entlang der Achse (12) 
jeweils zur Aufnahme einer absorbierbaren Kno- 
chenschraube (10) angebracht sind, und 
daB die Innenfiache der Schraubbohrungen (13) 
eine dreidimensionale Struktur (14) aufweist, die 
der dreidimensionalen Struktur (4) an der AuBenfia- 
che des Kopfteils (3) der Knochenschraube (10) 
entspricht. so daB sie im Greifbereich (16) ineinan- 
dergreifen konnen. 

11. Kombination gemaB Anspruch 10. dadurch 
gekennzeichnet. daB die absorbierbare Knochen- 
platte (20) zumindest einen verstarkenden Strftteil 
(15) umfaBt, der entlang der Achse (12) veriauft 
und in die Schraubbohrungen (13) paBt. 

12. Kombination gemaB Anspruch 1 0 oder 1 1 , dadurch 
gekennzeichnet, daB die untere Fiache (22) der 
Knochenplatte (20) zumindest teilweise eine dreidi- 
mensionale Struktur (21) aufweist. 

13. Kombination gemaB Anspruch 12, dadurch 
gekennzeichnet, daB diese dreidimensionale Struk- 
tur (21) kegelformige Elemente (23) oder pyrami- 
denfOrmige Elemente (24) umfaBt, die so entworfen 
sind. daB die Kontaktfiache zwischen der Platte 
(20) und dem Knochen verringert wird. 

14. Kombination gemaB einem der Anspruche 10 bis 

13, dadurch gekennzeichnet, daB die untere Fiache 
(22) der Knochenplatte (20) Unterschnitte aufweist, 
die vorzugsweise parallel zur Langsachse (12) ver- 
laufen. 

15. Kombination gemaB einem der Anspruche 10 bis 

14, im besonderen zum inneren Festmachen von 
Knochenbruchen und zur Befestigung von Sehnen 
an Knochen, 

dadurch gekennzeichnet, daB 
die dreidimensionalen Strukturen (14, 4) der 
Schraubbohrungen (13) und der Knochenschrau- 
ben (10) zusammenpassen, so daB eine Selbstsi- 
cherung der dreidimensionalen Strukturen (14, 4) 
im Greifbereich (16) gegeben ist. 

Revendications 

1 . Vis pour os absorbable (10) comprenant une partie 
(1) en tige filetee pour insertion dans i'os et une 
partie de tete (3) en vue d'une liaison rigide dans le 
trou pour vis d'une plaque pour os, ladite partie de 
tete (3) etant au moins partiellement conique en se 
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retrecissant en direction de ladite partie de tige (1), 
caracterisee en ce que la surface exterieure de la 
partie conique de ladite partie de fete (3) est dotee 
d'une structure tridimensionneile (4). 

5 

2. Vis pour os absorbable (10) selon ta revendication 
1 , caracterisee en ce que le filet (5) de ladite partie 
de tige (1) est dotee de cretes (6) presentant une 
epaisseur situee dans I'intervalle allant de 0,1 1 a 

1 ,00 mm, et de preference dans I'intervalle de 0, 1 2 io 
a 0,50 mm. 

3. Vis pour os absorbable (10) selon la revendication 
1 ou 2, caracterisee en ce que ladite structure tridi- 
mensionneile (4) court essentiellement parallele- is 
ment a I'axe de ladite vis (10). 

4. Vis pour os absorbable (10) selon la revendication 
1 ou 2, caracterisee en ce que ladite partie de fete 

(3) est convexe. 20 

5. Vis pour os absorbable (1 0) selon Tune des reven- 
dications 1 a 4, caracferisee en ce que ladite struc- 
ture tridimensionneile (4) est constitu6e 
d'ondulations ou de dentelures courant autour de 25 
ladite surface exterieure de ladite partie de fete (3). 

6. Vis pour os absorbable (10) selon Tune des reven- 
dications 1 a 5, caracferisee en ce que ladite struc- 
ture tridimensionneile (4) est limitee a la partie 30 
superieure de ladite surface exterieure de ladite 
partie defete (3). 

7. Vis pour os absorbable (10) selon Tune des reven- 
dications 1 a 6, caracferisee en ce qu'elle com- 35 
prend au moins deux ondulations ou dentelures. 

8. Vis pour os absorbable (10) selon I'une des reven- 
dications 1 a 7, caracterisee en ce qu'elle est pro- 
duite a partir de polynferes resorbables orients ou <o 
au moins partiellement orientes. 

9. Vis pour os absorbable (10) selon la revendication 
8, caracferisee en ce qu'au moins la couchede sur- 
face de ladite vis pour os (10) presente une struc- 45 
ture fibrilfee. 

10. Combinaison d'une vis pour os absorbable (10) 
selon Tune des revendications 1 a 9 avec une pla- 
que pour os absorbable (20). caracterisee en ce so 
que ladite plaque pour os absorbable (20) presente 
une surface superieure, une surface inferieure (22) 
destinee a entrer en contact avec I'os, un axe longi- 
tudinal (12) et plusieurs trous pour vis (13) situes le 
long dudit axe (12) pour recevoir chacun une vis 55 
pour os absorbable (10), et en ce que la surface 
inferieure desdits trous pour vis (13) est dofee 
dune structure tridimensionneile (14) correspon- 
dant a ladite structure tridimensionneile (4) de 



ladite surface exterieure de ladite partie de fete (3) 
de ladite vis pour os (10), de sorte qu'un engrene- 
ment puisse avoir lieu dans la zone d'engrenement 
(16). 

11. Combinaison selon la revendication 10, caracferi- 
see en ce que ladite plaque pour os absorbable 

(20) comprend au moins une partie (15) en barre 
de renfort courant le long dudit axe (12) et logeant 
les trous pour vis (13). 

12. Combinaison selon la revendication 10 ou 11, 
caracterisee en ce que ladite surface inferieure (22) 
de ladite plaque pour os (20) est au moins partielle- 
ment dotee d'une structure tridimensionneile (21). 

13. Combinaison selon la revendication 12, caracferi- 
s6e en ce que ladite structure tridimensionneile 

(21) comprend des elements coniques (23) ou des 
elements pyramidaux (24) concus pour diminuer la 
superf icie du contact entre ladite plaque (20) et I'os. 

14. Combinaison selon Tune des re/endications 10 a 

13, caracterisee en ce que ladite surface inferieure 

(22) de ladite plaque pour os (20) est dotee de 
decoupes, qui courent de preference parallelement 
audit axe longitudinal (12). 

15. Combinaison selon Tune des revendications 10 a 

14, en particulier pour I'immobilisation interne de 
fractures osseuses et pour la fixation d'un tendon a 
un os, caracterisee en ce que lesdites structures tri- 
dimensionnelles (14, 4) desdits trous pour vis (13) 
et desdites vis pour os (10) se correspondent pour 
fournir un autoblocage desdites structures tridimen- 
sionnelles (14, 4) dans teur zone d'engrenement 
(16). 
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FIG. 2 
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FIG. 4a 




FIG. 4b 
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FIG. 5a 
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